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(54) METHOD FOR EXTRACTING NUCLEIC ACID AND EXTRACTION CASSETTE THEREOF

(57) The present invention provides an extraction
cassette, which includes an extraction module. The ex-
traction module includes an extraction module body, an
expansion compartment, a reaction compartment, a fil-
ter, a collection compartment, a first waste-liquid com-
partment and a second waste-liquid compartment. The
expansion compartment is formed on the extraction mod-
ule body. The reaction compartment includes a reaction
compartment inlet, a reaction compartment outlet and a
reaction compartment notch, the expansion compart-

ment is connected to the reaction compartment notch,
and the reaction compartment notch is located between
the reaction compartment inlet and the reaction compart-
ment outlet. The filter is disposed in the reaction com-
partment and corresponding to the reaction compartment
outlet. The collection compartment communicates with
the reaction compartment outlet. The first waste-liquid
compartment communicates with the reaction compart-
ment outlet. The second waste-liquid compartment com-
municates with the reaction compartment outlet.



EP 3 505 253 A1

2

5

10

15

20

25

30

35

40

45

50

55

Description

CROSS REFERENCE TO RELATED APPLICATIONS

[0001] This application claims the benefit of U.S. Pro-
visional Application No. 62/610444, filed Des. 26, 2017
the entirety of which is incorporated by reference herein.
[0002] This application is a Continuation-In-Part of
pending U.S. patent application Ser. No. 15/018,067,
filed Feb. 8, 2016 and entitled "Nucleic acid extracting
device ".
[0003] This Application claims priority of China Patent
Application No. 2018115350186, filed on Dec. 14, 2018,
the entirety of which is incorporated by reference herein.

BACKGROUND OF THE INVENTION

Field of the Invention

[0004] The present invention relates to an extraction
cassette, and in particular to an extraction cassette with
an extraction module.

Description of the Related Art

[0005] The conventional extraction module is only for
extracting nucleic acid, which cannot receive waste-liq-
uid. Since the waste-liquid may pollute the filter inside
the reaction compartment, the conventional waste-liquid
compartment is far away from the collection compart-
ment. The waste-liquid compartment and the reaction
compartment are disposed on different modules, and the
size and cost of the conventional extraction cassette are
increased.
[0006] Conventionally, an all-in-one extraction module
is provided, which extracts nucleic acid by the magnetic
bead extraction technology. However, the efficiency and
purity of the magnetic bead extraction technology are
unqualified.

BRIEF SUMMARY OF THE INVENTION

[0007] It is an object of the present invention to provide
an enhanced extraction cassette, particularly for use in
a method for extracting nucleic acids, where the waste-
liquid can be prevented from polluting the reaction com-
partment and the collection compartment using a simple
and cost-efficient set-up. It is a further object of the
present invention to provide a corresponding enhanced
method for extracting nucleic acids.
[0008] These problems are solved by an extraction
cassette as claimed by claim 1, and by a method for ex-
tracting nucleic acids as claimed by claim 14. Further
advantageous embodiments are the subject-matter of
the dependent claims.
[0009] In one embodiment, an extraction cassette is
provided. The extraction cassette includes a liquid re-
ceiving module and an extraction module. The extraction

module communicates with the liquid receiving module.
The extraction module includes an extraction module
body, an expansion compartment, a reaction compart-
ment, a filter, a collection compartment, a first waste-
liquid compartment and a second waste-liquid compart-
ment. The expansion compartment is formed on the ex-
traction module body. The reaction compartment is
formed on the extraction module body, wherein the re-
action compartment includes a reaction compartment in-
let, a reaction compartment outlet and a reaction com-
partment notch, the expansion compartment is connect-
ed to the reaction compartment notch, and the reaction
compartment notch is located between the reaction com-
partment inlet and the reaction compartment outlet. The
filter is disposed in the reaction compartment and corre-
sponding to the reaction compartment outlet. The collec-
tion compartment is formed on the extraction module
body and communicates with the reaction compartment
outlet. The first waste-liquid compartment is formed on
the extraction module body, wherein the first waste-liquid
compartment communicates with the reaction compart-
ment outlet. The second waste-liquid compartment is
formed on the extraction module body, wherein the sec-
ond waste-liquid compartment communicates with the
reaction compartment outlet.
[0010] In one embodiment, the reaction compartment
includes a cone-shaped portion, the filter is disposed on
the cone-shaped portion, and the reaction compartment
outlet is formed on one end of the cone-shaped portion.
[0011] In one embodiment, the extraction module fur-
ther includes a first path and a second path, the first path
connects the reaction compartment outlet to the first
waste-liquid compartment and the second waste-liquid
compartment, and the second path connects the reaction
compartment outlet to the collection compartment.
[0012] In one embodiment, the first path intersects the
second path at the reaction compartment outlet, a stop-
per wall is formed in the second path, and the stopper
wall is formed on one end of the second path and is ad-
jacent to the reaction compartment outlet.
[0013] In one embodiment, the extraction module fur-
ther includes a third path and a fourth path, the third path
connects the first path to the first waste-liquid compart-
ment, and the fourth path connects the first path to the
second waste-liquid compartment.
[0014] In one embodiment, the first waste-liquid com-
partment includes a first waste-liquid compartment con-
nection hole, the second waste-liquid compartment in-
cludes a second waste-liquid compartment connection
hole, the third path connects the first path to the first
waste-liquid compartment connection hole, the fourth
path connects the first path to the second waste-liquid
compartment connection hole, and at least one portion
of the second waste-liquid compartment is located be-
tween the first waste-liquid compartment connection hole
and the second waste-liquid compartment connection
hole.
[0015] In one embodiment, at least one portion of the
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fourth path extends in a first direction, and the first direc-
tion is away from the first waste-liquid compartment.
[0016] In one embodiment, the second waste-liquid
compartment includes a second waste-liquid compart-
ment pressure hole, and at least one portion of the waste-
liquid compartment is located between the first waste-
liquid compartment and the second waste-liquid com-
partment pressure hole.
[0017] In one embodiment, at least one portion of the
second path extends in the first direction.
[0018] In one embodiment, the collection compartment
includes a collection compartment pressure hole, and at
least one portion of the collection compartment is located
between the first waste-liquid compartment and the col-
lection compartment pressure hole.
[0019] In one embodiment, the extraction module fur-
ther includes an absorbing material, the absorbing ma-
terial is disposed in the first waste-liquid compartment,
the first waste-liquid compartment includes a first waste-
liquid compartment pressure hole, and at least one por-
tion of the absorbing material is located in a space of the
first waste-liquid compartment between the first waste-
liquid compartment pressure hole and the first waste-
liquid compartment connection hole.
[0020] In one embodiment, the first waste-liquid com-
partment pressure hole, the second waste-liquid com-
partment pressure hole and the collection compartment
pressure hole are on the same plane.
[0021] In one embodiment, the expansion compart-
ment further includes an expansion compartment inlet,
an expansion compartment pressure hole and an expan-
sion compartment spacer, the expansion compartment
spacer is located between the expansion compartment
inlet and the expansion compartment pressure hole, and
the expansion compartment spacer is bent toward the
expansion compartment pressure hole.
[0022] In one embodiment, a method for extracting nu-
cleic acid is provided. The method for extracting nucleic
acid includes the following steps. First, an extraction cas-
sette is provided, wherein the extraction cassette in-
cludes a liquid receiving module and an extraction mod-
ule, the extraction module communicates with the liquid
receiving module, the extraction module includes a re-
action compartment, a filter, a collection compartment, a
first waste-liquid compartment and a second waste-liquid
compartment. Next, a mixed liquid of sample and alcohol
is moved from the liquid receiving module to the extrac-
tion module, and the filter captures nucleic acid from the
mixed liquid. Then, the mixed liquid is moved to the first
waste-liquid compartment. Next, a first detergent is
moved from the liquid receiving module to the extraction
module, wherein the first detergent passes through the
reaction compartment and the filter. Then, the first deter-
gent is moved to the first waste-liquid compartment.
[0023] In one embodiment, the method for extracting
nucleic acid further includes the following steps. First, a
second detergent is moved from the liquid receiving mod-
ule to the extraction module, wherein the second deter-

gent passes through the reaction compartment and the
filter. Then, the second detergent is moved to the second
waste-liquid compartment. Next, an eluent is moved from
the liquid receiving module to the extraction module,
wherein the eluent is resting in the reaction compartment.
Then, a positive pressure is provided via a second waste-
liquid compartment pressure hole of the second waste-
liquid compartment, and a negative pressure is provided
via a collection compartment pressure hole of the collec-
tion compartment, wherein the eluent with the nucleic
acid is moved to the collection compartment.
[0024] Utilizing the extraction module of the embodi-
ment of the present invention, the reaction compartment
and the waste-liquid compartments are incorporated in
one single extraction module, and the size and cost of
the extraction cassette are reduced. Particularly, by the
design of the paths, the reaction compartment, the col-
lection compartment, the first waste-liquid compartment
and the second waste-liquid compartment and by the
pressure supply, the waste-liquid can be controlled to be
moved to the first waste-liquid compartment and the sec-
ond waste-liquid compartment, and the eluent with the
nucleic acid is controlled to be moved to the collection
compartment. The waste-liquid is prevented from pollut-
ing the reaction compartment and the collection compart-
ment.
[0025] A detailed description is given in the following
embodiments with reference to the accompanying draw-
ings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0026] The present invention can be more fully under-
stood by reading the subsequent detailed description and
examples with references made to the accompanying
drawings, wherein:

Fig. 1A is an assembled view of an extraction cas-
sette of an embodiment of the present invention;
Fig. 1B is an exploded view of the extraction cassette
of the embodiment of the present invention;
Fig. 2 shows the details of the extraction module of
the embodiment of the present invention;
Figs. 3A, 3B, 3C, 3D, 3E, 3F, 3G, 3H, 3I and 3J show
the operation of the extraction module of the embod-
iment of the present invention; and
Figs. 4A and 4B show a method for extracting nucleic
acid of the embodiment of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

[0027] The following description is of the best-contem-
plated mode of carrying out the present invention. This
description is made for the purpose of illustrating the gen-
eral principles of the present invention and should not be
taken in a limiting sense. The scope of the present in-
vention is best determined by reference to the appended
claims.
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[0028] Fig. 1A is an assembled view of an extraction
cassette C of an embodiment of the present invention.
Fig. 1B is an exploded view of the extraction cassette C
of the embodiment of the present invention. With refer-
ence to Figs. 1A and 1B, the extraction cassette C in-
cludes an extraction module 1, a liquid receiving module
2, a sampling module 3 and a connection module 4. The
extraction cassette C is adapted to be disposed into an
analyzer. The analyzer includes a first pressure supply-
ing module, an analyzing module and a second pressure
supplying module. The first pressure supplying module
and the second pressure supplying module provide pres-
sure toward the extraction cassette C to control the liquid
movement inside the extraction cassette C. The analyz-
ing module heats and cools the extraction cassette C,
and analyzes the sample inside extraction cassette C.
[0029] With reference to Fig. 1B, the liquid receiving
module 2 communicates with the extraction module 1 via
the connection module 4. Fig. 2 shows the details of the
extraction module 1. With reference to Fig. 2, the extrac-
tion module 1 includes an extraction module body 19, an
expansion compartment 18, a reaction compartment 11,
a filter 111, a collection compartment 12, a first waste-
liquid compartment 13 and a second waste-liquid com-
partment 14. The expansion compartment 18 is formed
on the extraction module body 19. The reaction compart-
ment 11 is formed on the extraction module body 19. The
reaction compartment 11 includes a reaction compart-
ment inlet 114, a reaction compartment outlet 112 and a
reaction compartment notch 115. The expansion com-
partment 18 is connected to the reaction compartment
notch 115. The reaction compartment notch 115 is locat-
ed between the reaction compartment inlet 114 and the
reaction compartment outlet 112. The filter 111 is dis-
posed in the reaction compartment 11 and corresponding
to the reaction compartment outlet 112. The collection
compartment 12 is formed on the extraction module body
19 and communicates with the reaction compartment
outlet 112. The first waste-liquid compartment 13 is
formed on the extraction module body 19. The first waste-
liquid compartment 13 communicates with the reaction
compartment outlet 112. The second waste-liquid com-
partment 14 is formed on the extraction module body 19,
wherein the second waste-liquid compartment 14 com-
municates with the reaction compartment outlet 112.
[0030] With reference to Fig. 2, in one embodiment,
the expansion compartment 18 further includes an ex-
pansion compartment inlet 181, an expansion compart-
ment pressure hole 182 and an expansion compartment
spacer 183. The expansion compartment spacer 183 is
located between the expansion compartment inlet 181
and the expansion compartment pressure hole 182. The
expansion compartment spacer 183 is bent toward the
expansion compartment pressure hole 182. The expan-
sion compartment spacer 183 prevents the liquid enter-
ing the expansion compartment 18 via the expansion
compartment inlet 181 from polluting the expansion com-
partment pressure hole 182.

[0031] With reference to Fig. 2, in one embodiment,
the reaction compartment 11 includes a cone-shaped
portion 113. The filter 111 is disposed on the cone-
shaped portion 113. The reaction compartment outlet
112 is formed on one end of the cone-shaped portion
113. In one embodiment, the extraction module 1 further
includes a first path 15 and a second path 16. The first
path 15 connects the reaction compartment outlet 112
to the first waste-liquid compartment 13 and the second
waste-liquid compartment 14. The second path 16 con-
nects the reaction compartment outlet 112 to the collec-
tion compartment 12.
[0032] With reference to Fig. 2, in one embodiment,
the first path 15 intersects the second path 16 at the re-
action compartment outlet 112. A stopper wall 161 is
formed in the second path 16, and the stopper wall 161
is formed on one end of the second path 16 and is adja-
cent to the reaction compartment outlet 112. In one em-
bodiment, the extraction module 1 further includes a third
path 151 and a fourth path 152. The third path 151 con-
nects the first path 15 to the first waste-liquid compart-
ment 13. The fourth path 152 connects the first path 15
to the second waste-liquid compartment 14. In one em-
bodiment, the first waste-liquid compartment 13 includes
a first waste-liquid compartment connection hole 131.
The second waste-liquid compartment 14 includes a sec-
ond waste-liquid compartment connection hole 141. The
third path 151 connects the first path 15 to the first waste-
liquid compartment connection hole 131. The fourth path
152 connects the first path 15 to the second waste-liquid
compartment connection hole 141. At least one portion
of the second waste-liquid compartment 14 is located
between the first waste-liquid compartment connection
hole 131 and the second waste-liquid compartment con-
nection hole 141. In one embodiment, at least one portion
of the fourth path 152 extends in a first direction Z, and
the first direction Z is away from the first waste-liquid
compartment 13. The disclosure is not meant to restrict
the present invention.
[0033] With reference to Fig. 2, in one embodiment,
the second waste-liquid compartment 14 includes a sec-
ond waste-liquid compartment pressure hole 142. At
least one portion of the waste-liquid compartment 14 is
located between the first waste-liquid compartment 13
and the second waste-liquid compartment pressure hole
142. In one embodiment, at least one portion of the sec-
ond path 16 extends in the first direction Z. The disclosure
is not meant to restrict the present invention. In one em-
bodiment, the collection compartment 12 includes a col-
lection compartment pressure hole 121. At least one por-
tion of the collection compartment 12 is located between
the first waste-liquid compartment 13 and the collection
compartment pressure hole 121.
[0034] With reference to Fig. 2, in one embodiment,
the extraction module 1 further includes an absorbing
material 17. The absorbing material 17 is disposed in the
first waste-liquid compartment 13. The first waste-liquid
compartment 13 includes a first waste-liquid compart-
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ment pressure hole 132. At least one portion of the ab-
sorbing material 17 is located in a space of the first waste-
liquid compartment 13 between the first waste-liquid
compartment pressure hole 132 and the first waste-liquid
compartment connection hole 131. In one embodiment,
the absorbing material 17 can be sponge. In one embod-
iment, the first waste-liquid compartment pressure hole
132, the second waste-liquid compartment pressure hole
142 and the collection compartment pressure hole 121
are on the same plane.
[0035] Figs. 3A∼3J show the operation of the extraction
module 1 of the embodiment of the present invention.
With reference to Fig. 3A, a mixed liquid 286 of sample
and alcohol is moved from the liquid receiving module 2
to the expansion compartment 18 and the reaction com-
partment 11 via the expansion compartment inlet 181,
and the filter 111 captures the nucleic acid from the mixed
liquid 286. Then, with reference to Fig. 3B, the mixed
liquid 286 is moved to the first waste-liquid compartment
13 by a negative pressure (<-10kpa) provided via the first
waste-liquid compartment pressure hole 132. Next, with
reference to Fig. 3C, a first detergent 282 is progressively
moved from the liquid receiving module 2 to the filter 111
via the expansion compartment inlet 181, expansion
compartment 18 and the reaction compartment 11, and
the salts concentration and the PH value on the filter 111
is adjusted. Then, with reference to Fig. 3D, the first de-
tergent 282 is moved to the first waste-liquid compart-
ment 13 by the negative pressure (<-10kpa) provided via
the first waste-liquid compartment pressure hole 132.
Then, with reference to Fig. 3E, a portion of second de-
tergent 283 is moved from the liquid receiving module 2
to the filter 111 via the expansion compartment inlet 181,
expansion compartment 18 and the reaction compart-
ment 11, and the salts concentration and the PH value
on the filter 111 is adjusted. Next, with reference to Fig.
3F, the second detergent 283 is moved to the first waste-
liquid compartment 13 by the negative pressure (<-
10kpa) provided via the first waste-liquid compartment
pressure hole 132. Then, with reference to Fig. 3G, the
other portion of second detergent 283 is moved from the
liquid receiving module 2 to the filter 111 via the expan-
sion compartment inlet 181, expansion compartment 18
and the reaction compartment 11, and the salts concen-
tration and the PH value on the filter 111 is adjusted.
Next, with reference to Fig. 3H, the second detergent 283
is moved to the second waste-liquid compartment 14 by
the negative pressure (<-10kpa) provided via the second
waste-liquid compartment pressure hole 142. Then, with
reference to Fig. 3I, an eluent 284 is moved from the
liquid receiving module 2 to the reaction compartment 11
via the reaction compartment inlet 114, wherein the elu-
ent 284 is resting in the reaction compartment 11 for three
minutes, and the nucleic acid is released from the filter
111 to the eluent 284. Next, with reference to Fig. 3J, a
big positive pressure (45kpa) is provided to move the
eluent 284 with the nucleic acid is moved to the collection
compartment 12. With reference to Fig. 2, in the step of

Fig. 3J, a little positive pressure is provided via the sec-
ond waste-liquid compartment pressure hole 142 to pre-
vent the eluent 284 with the nucleic acid from entering
the first path 15. In this embodiment, the big positive pres-
sure (45kpa) is provided via the liquid receiving module
2 through the reaction compartment inlet 114.
[0036] In the steps of Figs. 3D and 3F, the first deter-
gent 282 can be progressively moved from the liquid re-
ceiving module 2 to the filter 111, or totally moved from
the liquid receiving module 2 to the filter 111 in single
one movement, so does the second detergent 283. The
disclosure is not meant to restrict the present invention.
In one embodiment, the first detergent 282 can neutralize
PH value, and the second detergent 283 can remove
protein and organic impurities.
[0037] In the embodiments above, the expansion com-
partment 18 prevents the mixed liquid 286, the first de-
tergent 282 and the second detergent 283 from contact-
ing the reaction compartment inlet 114 to prevent the
reaction compartment inlet 114 from being polluted.
[0038] With reference to Fig. 2, in the embodiment
above, the stopper wall 161 prevents the mixed liquid
286, the first detergent 282 and the second detergent
283 from entering the collection compartment 12. In one
embodiment, the second path 16 has a bent portion 162.
The bent portion 162 makes the eluent 284 with the nu-
cleic acid to sufficiently enter the collection compartment
12. In one embodiment, the collection compartment 12
further includes a collection compartment inclined sur-
face 122 and a collection compartment outlet 123. The
collection compartment inclined surface 122 connects
the collection compartment outlet 123. The collection
compartment inclined surface 122 makes the eluent 284
with the nucleic acid to totally leave the collection com-
partment 12 via the collection compartment outlet 123
(to the sampling module 3, with reference to Fig. 1B). In
one embodiment, the bent portion 162 is bent toward the
collection compartment inclined surface 122.
[0039] With reference to Figs. 2 and 3H, the second
detergent 283 finally entering the second waste-liquid
compartment 14 is the cleanest waste-liquid. In the step
of Fig. 3J, the little positive pressure is provided via the
second waste-liquid compartment pressure hole 142 to
prevent the eluent 284 with the nucleic acid from entering
the first path 15. Because the second detergent 283 in
the second waste-liquid compartment 14 is the cleanest
waste-liquid, the pollution caused by the air inside the
second waste-liquid compartment 14 to the eluent 284
can be reduced.
[0040] With reference to Fig. 2, in the step of Fig. 3F,
the waste-liquid in the first waste-liquid compartment 13
contacts the absorbing material 17. The absorbing ma-
terial 17 removes the bubbles of the waste-liquid, and
the waste-liquid is prevented from overflowing out of the
first waste-liquid compartment pressure hole 132. In one
embodiment, the filter 111 can be silicon filter or other
filters. In one embodiment, the extraction module can be
integrally formed.
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[0041] With reference to Figs. 4A and 4B, in one em-
bodiment, a method for extracting nucleic acid is provid-
ed. The method for extracting nucleic acid includes the
following steps. First, an extraction cassette is provided,
wherein the extraction cassette includes a liquid receiv-
ing module and an extraction module, the extraction mod-
ule communicates with the liquid receiving module, the
extraction module includes a reaction compartment, a
filter, a collection compartment, a first waste-liquid com-
partment and a second waste-liquid compartment (S11).
Next, a mixed liquid of sample and alcohol is moved from
the liquid receiving module to the extraction module, and
the filter captures nucleic acid from the mixed liquid (S12).
Then, the mixed liquid is moved to the first waste-liquid
compartment (S13). Next, a first detergent is moved from
the liquid receiving module to the extraction module,
wherein the first detergent passes through the reaction
compartment and the filter (S14). Then, the first detergent
is moved to the first waste-liquid compartment (S15).
Next, a second detergent is moved from the liquid receiv-
ing module to the extraction module, wherein the second
detergent passes through the reaction compartment and
the filter (S16). Then, the second detergent is moved to
the second waste-liquid compartment (S17). Next, an
eluent is moved from the liquid receiving module to the
extraction module, wherein the eluent is resting in the
reaction compartment (S18). Then, a positive pressure
is provided via a second waste-liquid compartment pres-
sure hole of the second waste-liquid compartment, and
a negative pressure is provided via a collection compart-
ment pressure hole of the collection compartment,
wherein the eluent with the nucleic acid is moved to the
collection compartment (S19).
[0042] Utilizing the extraction module of the embodi-
ment of the present invention, the reaction compartment
and the waste-liquid compartments are incorporated in
one single extraction module, and the size and cost of
the extraction cassette are reduced. Particularly, by the
design of the paths, the reaction compartment, the col-
lection compartment, the first waste-liquid compartment
and the second waste-liquid compartment and by the
pressure supply, the waste-liquid can be controlled to be
moved to the first waste-liquid compartment and the sec-
ond waste-liquid compartment, and the eluent with the
nucleic acid is controlled to be moved to the collection
compartment. The waste-liquid is prevented from pollut-
ing the reaction compartment and the collection compart-
ment.
[0043] Use of ordinal terms such as "first", "second",
"third", etc., in the claims to modify a claim element does
not by itself connote any priority, precedence, or order
of one claim element over another or the temporal order
in which acts of a method are performed, but are used
merely as labels to distinguish one claim element having
a certain name from another element having the same
name (but for use of the ordinal term).
[0044] While the present invention has been described
by way of example and in terms of the preferred embod-

iments, it should be understood that the present invention
is not limited to the disclosed embodiments. On the con-
trary, it is intended to cover various modifications and
similar arrangements (as would be apparent to those
skilled in the art). Therefore, the scope of the appended
claims should be accorded the broadest interpretation
so as to encompass all such modifications and similar
arrangements.

Claims

1. An extraction cassette (C), comprising:

a liquid receiving module (2); and
an extraction module (1), which communicates
with the liquid receiving module, the extraction
module comprising:

an extraction module body (19);
an expansion compartment (18), formed on
the extraction module body;
a reaction compartment (18), formed on the
extraction module body, wherein the reac-
tion compartment comprises a reaction
compartment inlet, a reaction compartment
outlet and a reaction compartment notch,
the expansion compartment is connected
to the reaction compartment notch, and the
reaction compartment notch is located be-
tween the reaction compartment inlet and
the reaction compartment outlet;
a filter (111), disposed in the reaction com-
partment and corresponding to the reaction
compartment outlet;
a collection compartment (12), formed on
the extraction module body, the and which
communicates with the reaction compart-
ment outlet;
a first waste-liquid compartment (13),
formed on the extraction module body,
wherein the first waste-liquid compartment
communicates with the reaction compart-
ment outlet; and
a second waste-liquid compartment (14),
formed on the extraction module body,
wherein the second waste-liquid compart-
ment communicates with the reaction com-
partment outlet.

2. The extraction cassette as claimed in claim 1, where-
in the reaction compartment (18) comprises a cone-
shaped portion (113), the filter (111) is disposed on
the cone-shaped portion (113), and the reaction
compartment outlet (112) is formed on one end of
the cone-shaped portion (113).

3. The extraction cassette as claimed in claim 1 or 2,
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wherein the extraction module (1) further comprises
a first path (15) and a second path (16), the first path
connects the reaction compartment outlet (112) to
the first waste-liquid compartment (13) and the sec-
ond waste-liquid compartment (14), and the second
path (16) connects the reaction compartment outlet
(112) to the collection compartment.

4. The extraction cassette as claimed in claim 3, where-
in the first path (15) intersects the second path (16)
at the reaction compartment outlet (112), a stopper
wall (161) is formed in the second path (16), and the
stopper wall (161) is formed on one end of the second
path (16) and is adjacent to the reaction compart-
ment outlet (112).

5. The extraction cassette as claimed in claim 3 or 4,
wherein the extraction module (1) further comprises
a third path (151) and a fourth path (152), the third
path connects the first path (15) to the first waste-
liquid compartment (13), and the fourth path (152)
connects the first path (15) to the second waste-liq-
uid compartment (14).

6. The extraction cassette as claimed in claim 5, where-
in the first waste-liquid compartment (13) comprises
a first waste-liquid compartment connection hole
(13), the second waste-liquid compartment (14)
comprises a second waste-liquid compartment con-
nection hole (141), the third path (151) connects the
first path (15) to the first waste-liquid compartment
connection hole (131), the fourth path (152) connects
the first path (15) to the second waste-liquid com-
partment connection hole (141), and at least one por-
tion of the second waste-liquid compartment (14) is
located between the first waste-liquid compartment
connection hole (131) and the second waste-liquid
compartment connection hole (141).

7. The extraction cassette as claimed in claim 6, where-
in at least one portion of the fourth path (152) extends
in a first direction (Z), and the first direction is away
from the first waste-liquid compartment (13).

8. The extraction cassette as claimed in claim 6 or 7,
wherein the second waste-liquid compartment (14)
comprises a second waste-liquid compartment pres-
sure hole (142), and at least one portion of the waste-
liquid compartment (14) is located between the first
waste-liquid compartment (13) and the second
waste-liquid compartment pressure hole (142).

9. The extraction cassette as claimed in claim 8, where-
in at least one portion of the second path (16) extends
in a first direction (Z).

10. The extraction cassette as claimed in claim 8 or 9,
wherein the collection compartment comprises a col-

lection compartment pressure hole, and at least one
portion of the collection compartment is located be-
tween the first waste-liquid compartment and the col-
lection compartment pressure hole.

11. The extraction cassette as claimed in any of the pre-
ceding claims, wherein the extraction module (1) fur-
ther comprises an absorbing material (17), the ab-
sorbing material is disposed in the first waste-liquid
compartment (13), the first waste-liquid compart-
ment comprises a first waste-liquid compartment
pressure hole (132), and at least one portion of the
absorbing material (17) is located in a space of the
first waste-liquid compartment between the first
waste-liquid compartment pressure hole (132) and
the first waste-liquid compartment connection hole
(131).

12. The extraction cassette as claimed in claim 11,
wherein the first waste-liquid compartment pressure
hole (132), the second waste-liquid compartment
pressure hole (142) and the collection compartment
pressure hole (1221) are on the same plane.

13. The extraction cassette as claimed in any of the pre-
ceding claims, wherein the expansion compartment
further comprises an expansion compartment inlet
(181), an expansion compartment pressure hole
(182) and an expansion compartment spacer (183),
the expansion compartment spacer (183) is located
between the expansion compartment inlet (181) and
the expansion compartment pressure hole (182),
and the expansion compartment spacer (183) is bent
toward the expansion compartment pressure hole
(182).

14. A method for extracting nucleic acid, comprising
steps of:

providing an extraction cassette, wherein the ex-
traction cassette comprises a liquid receiving
module and an extraction module, the extraction
module communicates with the liquid receiving
module, the extraction module comprises a re-
action compartment, a filter, a collection com-
partment, a first waste-liquid compartment and
a second waste-liquid compartment;
moving a mixed liquid of sample and alcohol
from the liquid receiving module to the extraction
module, and the filter captures nucleic acid from
the mixed liquid;
moving the mixed liquid to the first waste-liquid
compartment;
moving a first detergent from the liquid receiving
module to the extraction module, wherein the
first detergent passes through the reaction com-
partment and the filter; and
moving the first detergent to the first waste-liquid
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compartment.

15. The method as claimed in claim 14, further compris-
ing steps of:

moving a second detergent from the liquid re-
ceiving module to the extraction module, where-
in the second detergent passes through the re-
action compartment and the filter;
moving the second detergent to the second
waste-liquid compartment;
moving an eluent from the liquid receiving mod-
ule to the extraction module, wherein the eluent
is resting in the reaction compartment; and
providing a positive pressure via a second
waste-liquid compartment pressure hole of the
second waste-liquid compartment, and provid-
ing a negative pressure via a collection compart-
ment pressure hole of the collection compart-
ment, wherein the eluent with the nucleic acid
is moved to the collection compartment.
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